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Indian Standard 

METHODS OF TEST FOR 
RUBBER LATEX 

PART 1 DETERMINATION OF SURFACE TENSION 

[RL:1] 

( First Revision ) 

0. FOREWORD 

0.1 This Indian Standard (Part 1) (First Revision) was adopted by 
the Indian Standards Institution on 27 February 1987, after the draft 
finalized by the Rubber Sectional Committee had been approved by 
the Petroleum, Coal and its Related Products Division Council. 

0.2 Test methods for rubber latex had been originally covered in the 
following Indian Standards: 

a) For Natural Rubber Latex 
IS: 3708 (Part 1 )-1966* 
IS:3708(Part2)-1968T 

b) For Styrene Butadiene Rubber Latex 



IS: 4511 (Part 1 )-1967 



Since some of the test methods covered in above standards were 
common, the concerned committee had decided some years ago to 
unify and publish a separate series of methods of test which would be 
applicable to all types of lattices — natural as well as synthetic. 
Accordingly, the following six test methods had been covered under 
IS : 9316: 



♦Methods of test for natural rubber latex: Part 1 Dry rubber content, sludge content, 
density, total alkalinity, KOH-number, mechanical stability, volatile fatty acid 
number, pH, total nitrogen, total copper^ total iron, total manganese and total ath. 

t Methods of test for natural rubber latex, Part 2. 

JMethods of tests for styrene-butadiene rubber ( SBR) latices : Part i Determination 
of dry polymer, pH, density, residual styrene, bound styrene and soap content. 
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IS : 9316 Methods of test for rubber latex: 

Part 1-1979 Determination of surface tension 

Part 2-1979 Determination of viscosity 

Part 3-1979 Determination of coagulum content 

Part 4-1979 Determination of total solids content 

Part 5-1979 Drawing of samples 

Part 6-1982 Determination ofj&H 

0.2.1 As a result of further rethinking on the subject, it has now 
been decided to re-designate the test methods common to natural and 
synthetic rubber latices as RL series; test methods for natural rubber 
latex as NRL series and test methods for styrene-butadiene rubber 
latex as SBRL series. Consquently, test methods for rubber latex have 
been rationalized into the following three series: 

a) IS : 9316 Unified methods of test applicable to both natural 
and synthetic rubber latices — RL series; 

b) IS : 3708 Methods of test applicable to natural rubber 
latex — NRL series; and 

c) IS: 4511 Methods of test applicable to styrene-butadiene 
rubber latex — SBRL series, 

0,3 The existing Indian Standards under IS : 3708 (Parts 1* and 2| ) 
and IS: 4511 (Part 1{) and IS : 9016 (Parts 1 to 6) are being 
gradually replaced by separate standards under the above three series, 
designated by the appropriate NRL, SBRL, or RL series, respectively. 

0,3.1 The methods covered under NRL : 13, NRL : 14 and 
NRL : 15 of IS : 3708 ( Part 1 )-1966 are now being covered under the 
RL series in IS : 9316 ( under revision ). 

0.4 In order to facilitate cross-reference, it has been decided to retain 
the original discrete NRL, SBRL and RL series numbers assigned to 
various test methods, in IS : 3708 ( Part 1* and 2t ), IS : 4511 ( Part 1 J ) 
and IS : 9316 (Parts 1 to 6 ) in the revised Parts of IS : 3708, and 
IS : 4511 and IS': 9316, respectively. 



•Methods of te-st for natural rubber latex: Part I Dry rubber content, sludge content, 
density, total alkalinity, KOH-number, mechanical stability, volatile fatty acid 
number, />H, total nitrogen,, total copper, total iron, total manganese and total ash. 

tMethods of test for natural rubber latex, Part 2- 

JMethods of test for styrene butadiene rubber (SBR) latices: Part 1 Determination of 
dry polymer, ^H., density, residual styrene, bound styrene, and soap content. 
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0.4.1 For proper referencing of the existing test methods and the 
new methods under revision a statement showing corresponding 
methods is given in Appendix A. 

0.5 In preparing the above series, the need to align the test methods 
with the corresponding ISO Standards/D]S/DP wherever available has 
also been taken into account for updating the test methods. In the 
preparation of this standard, assistance has been derived from 
ISO 1409-1983 (E) 'Rubber latex — Determination of surface tension, 5 
issued by International Organization for Standardization (ISO). 

0.6 In reporting the result of a test or analysis made in accordance 
with this standard, if the final value, observed or calculated, is to be 
rounded off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard ( Part 1 ) prescribes a method for determination of 
surface tension of synthetic or natural rubber latices. The surface 
tension of the latex is determined at a total solids content of 40 percent 
or less. 

2. APPARATUS 

2.1 Lecotne du Nouy Tensiometer — With platinum ring of 
either 60 mm or 40 mm nominal circumference. 

2.2 Glass Dish — of 50 ml capacity with internal diameter of at 
least 45 mm. 

3. PROCEDURE 

3.1 Glean the dish carefully, since any contamination may produce 
variable results. Clean the tensiometer ring by washing in water and 
then heating in the oxidizing section of a Bunsen flame. Take extreme 
care to avoid distortion when handling the tensiometei ring. Carefully 
calibrate the tensiometer scale against a standard mass in accordance 
with the manufacturer's instructions, so that the scale will read in 
millinewtons per metre ( mN/m ). 

3.2 If the total solids content of the latex is not known, determine it in 
accordance with IS : 9316 (Part 4)-1979f. If necessary, dilute the 



♦Rules for rounding off numerical values ( revised ). 

fMethods of test for rubber latex: Part 4 Determination of total solids content. 
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latex to a total solids content of 40 ± 1 percent with distilled water or 
water of equivalent purity. Strain approximately 25 ml of the latex, 
adjusted to a temperature* of 27 ± 1°C into the dish. Remove any 
skin or air bubbles on the surface of the latex by wiping with a piece 
of filter paper, and measure the surface tension immediately to avoid 
errors due to the formation of surface skin. 

3.3 With the tensiometer protected from air currents, place the dish 
containing the latex beneath the ring on the adjustable platform of the 
instrument. Adjust the instrument so that the beam is in its balance 
position when the ring is dry and the scale reading is zero, then raise 
the platform until the latex makes contact with the ring. Immerse the 
ring beneath the surface of the latex. Slowly lower the platform by 
means of the platform adjusting screw and, simultaneously, increase the 
torsion of the wire, proportioning these two adjustments so that the 
beam remains exactly in its balance position. As the film adhering to 
the ring approaches the breaking point, proceed more slowly with the 
adjustments to make certain that the system is in its balance position 
when rupture occurs. Record the calibrated scale reading at which the 
ring detaches from the latex. Clean the ring as before and repeat the 
determination. 

3.4 Discount the first reading and record the average of the next three 
readings, which should agree within 0*5 mN/m. 

4. CALCULATION 

4.1 The surface tension (or) expressed in millinewtons per metre 
( mN/m ), is given by the following equation: 

a = M X F 
where 

M = the calibrated scale reading of the tensiometer; and 
F~ factor calculated according to the following equation: 

F= 0-7250 +A S /^^^- + P 



*The temperature coefficient of surface tension of rubber latices over the temperature 
range 20 to 30°C is —0*1 mN/m per °G. 
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where 

T== mean radius, in millimetres, of the ring; and 

P = a constant calculated according to the following 
equation: 

1*679 X rw 



P-0'045 34 



r 

where 

rw = the radius (in mm) of the wire of the ring. 

Note — Surface tension and surface free energy are synonymous and have equal 
numerical values when expressed in millinewtons per metre and millijoules per metre 
squared respectively. 



APPENDIX A 

( Clause 0.4.1 ) 

TABLE SHOWING CORRESPONDENCE OF THE VARIOUS METHODS OF TEST COVERED 
IN THE EXISTING IS : 9316 (PAUTS 1 TO 5 )-l979, IS : 9316 ( PART 6)-1982, IS : 3708 
( PART I )-1966, IS : 3708 ( PART 2 )-1968, IS : 4511 ( PART 1 )-l967 WITH THE 
REVISION/PROPOSED REVISION OF IS ; 9316, IS : 3708 AND IS : 4511 





Existing Test Methods 


Test Method 


IS No. 


(1) 


(2) 


RL Series 





Part 1 
Fart 2 
Part 3 



IS : 9316-1979 Part 4 



Determination of surface tension IS : 9316-1979 

CO Determination of viscosity IS : 9316-19/9 

Determination of coagulum IS : 9316-1979 

content 
Determination of total solids 

content 

Drawing of samples IS : 9316-1979 

Determination of j&H IS : 9316-1982 

Determination of total copper IS : 3708-1966 

Determination of total iron IS : 3708-1966 

Determination of total IS : 3708-1966 

manganese 
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Part 5 
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Part 1 (NRL : 13) 
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IS : 9316 



IS 

[S 
IS 
IS 
IS 



: 9316 
: 9316 
: 9316-1987 

: 9316-1987 
: 9316-1987 



Part ( Series ) 

(5) (6) 



Part t ( RL : 1 ) 
Part 2 ( RL : 2 ) 
Part 3 ( RL : 3 ) 



Part 4 ( RL : 4 ) 1 

Part 5 ( RL : 5 ) \ 
Part 6 ( RL : 6 ) J 
Part 7 ( RL : 7 ) 
Part 8 ( RL : 8 ) 
Part9(RL :9) 



Cfl 






n 



(0 
00 



Under 
revision 



NRL Series 



rubber IS : 3708-1966 Part 1 ( NRL : 1 ) IS : 3708-1985 Part 1 ( NRL : 1 ) 



Determination of dry 

content 
Determination of sludge content IS : 3708-1966 
Determination of density IS : 3708-1966 

Determination of total alkalinity IS : 3708-1966 



Part 1 (NRL: 5) 
Part 1 ( NRL : 6) 
Part 1 ( NRL : 7 ) 



IS : 3708-1985 Part 2 ( NRL : 5 ) 
IS : 3708-1985 Part 3 ( NRL : 6 ) 
IS : 3708-1985 Part 4 ( NRL : 7 ) 



Determination 
Determination 

stability 
Determination 

acid number 
Determination 
Determination 
Determination 
Determination 

SBRL Series 



of KOH-number 
of mechanical 



IS : 3708-1966 
IS : 3708-1966 



Part 1 ( NRL : 8 ) 
Part 1 ( NRL : 9 ) 



IS : 3708-1985 
IS : 3708-1985 



Part 5 ( NRL : 8 ) 
Part 6 ( NRL : 9 ) 



of volatile fatty IS : 3708-1966 Part 1 ( NRL : 10 ) IS : 3708-1986 Part 7 ( NRL : 10 ) 



of total nitrogen 
of total ash 
of boric acid 
of magnesium 



IS 

IS: 
IS: 
IS : 



3708-1966 
3708-1966 
3708-1968 
3708-1968 



Part 1 ( NRL 
Part 1 ( NRL : 
Part 2 ( NRL 



12) 
16) 
17) 



Part 2 (NRL : 18) 



IS : 3708 
IS : 3708-1986 
IS : 3708-1986 
IS : 3708-1986 



Part 8 (NRL : 12) 
Part 9 (NRL: 16) 
Part 10 (NRL: 17) 
Part 11 (NRL: 18 ) 



Determination of dry polymer IS : 4511-1967 

Determination of density IS : 4511-1967 
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